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tion possibilities by allowing individuals that cannot partici-
pate 1n one type ol conference to nevertheless communicate
with others engaged 1n that type of conference.
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1
MIXED MODE CONFERENCING

BACKGROUND

1. Technical Field

This mvention relates to data and voice conferencing. In
particular, this invention relates to a conferencing system that
integrates multiple conference types into a mixed mode con-
ference.

2. Background Information

Rapid advances in technology have given rise to new com-
munication tools for business and personal use. Voice conter-
encing systems now seamlessly connect multiple partici-
pants, though they may be located virtually anywhere. As
another example, 1nstant-messaging provides text message
exchange between multiple 1individuals that 1s often much
more responsive and interactive than standard email.

Despite the development of these communication tools, it
1s not always possible for everyone that desires to communi-
cate to actually do so. As one example, individuals that are
hearing impaired may find 1t difficult to participate 1n voice
conferences. As another example, individuals already
engaged 1n other tasks may find 1t difficult to participate 1n an
instant-messaging or a voice conference, depending on the
primary task.

There are other reasons, such as hardware limitations, that
may also limit the ability of an individual to participate in a
conference. For example, an individual may be unable to
participate 1n a voice conference because that individual does
not have a microphone or speakers required for a voice con-
ference. Effective communication, however, 1s crucial to suc-
cessiully conducting business activities, to accomplish per-
sonal tasks that arise on a daily basis, and for other reasons.

A need has long existed to address the problems noted
above and others previously experienced.

SUMMARY

This invention provides mixed mode conferences and may
enhance communication possibilities for conference partici-
pants. Conference participants may play a part 1in the mixed
mode conference even though they employ a conierence type
that differs from other conference participants. For example,
one conierence participant may communicate with instant
messaging conferencing, while a second conference partici-
pant may communicate with voice conferencing. Individuals
that cannot engage in a particular conference type may
thereby participate 1n the mixed mode conference using the
conference type that 1s available to them.

In one implementation, a conferencing system includes a
memory and a processor. The conferencing system receives
data from endpoints employing different conference types.
The memory stores the endpoint data and a conversion pro-
gram. The conversion program converts endpoint data from
one conference type to data for a different conference type.
The processor executes the conversion program when end-
points employing disparate conference types send informa-
tion to one another.

In operation, the conferencing system recerves first confer-
ence-endpoint data for a first conference type from a {first
endpoint and also receives second conierence-endpoint data
for a second conference type from a second endpoint. When
the second conference type 1s different than the first confer-
ence type, the conferencing system converts the first confer-
ence-endpoint data mto a form compatible with the second
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conference type. The conferencing system may then transmat
the converted first conference-endpoint data to the second

endpoint.
The present invention 1s defined by the following claims,
and nothing in this section should be taken as a limitation on
those claims. Further aspects and advantages of the invention
are discussed below 1in conjunction with the preferred
embodiments. Any one or more of the above described
aspects or aspects described below may be used 1indepen-

dently or 1n combination with other aspects herein.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates one implementation of a mixed mode
conierence taking place between several participants.

FIG. 2 illustrates one implementations of a mixed mode
conierence taking place between several participants.

FIG. 3 illustrates one implementation of a mixed mode
conferencing system.

FIG. 4 illustrates one implementation of a mixed mode
coniferencing system.

FIG. 5 1llustrates one example of a tlow diagram of the acts
that may be taken by a mixed mode conferencing system.

DETAILED DESCRIPTION

The elements illustrated in the Figures interoperate as
explained 1 more detail below. Before setting forth the
detailed explanation, however, it 1s noted that all of the dis-
cussion below, regardless of the particular implementation
being described, 1s exemplary in nature, rather than limiting,.
For example, although selected aspects, features, or compo-
nents of the implementations are depicted as being stored in
memories, all or part of systems and methods consistent with
the distributed voice conferencing may be stored on or read
from other machine-readable media, for example, secondary
storage devices such as hard disks, floppy disks, and CD-
ROMs; a signal recerved from a network; or other forms of
ROM or RAM either currently known or later developed.

Furthermore, although specific components of the confer-
encing systems will be described, methods, systems, and
articles of manufacture consistent with the conferencing sys-
tems may include additional or different components. For
example, a processor may be implemented as a microproces-
sor, microcontroller, application specific integrated circuit
(ASIC), discrete logic, or a combination of other types of
circuits acting as explained above. Similarly, memories may
be DRAM, SRAM, Flash or any other type of memory. With
regard to databases, tables, and other data structures, they
may be separately stored and managed, incorporated into a
single memory or database, or logically and physically orga-
nized in many different ways. One or more programs may be
parts of a single program, may be separate programs, or may
be distributed across several memories or processors.

FIG. 1 illustrates a mixed mode conference 100 taking
place between four participants A, B, C, and D. There may be
any number of participants, however. Each participant com-
municates through the conferencing system 102. The confer-
encing system 102 manages and coordinates the mixed mode
coniference 100. The conferencing system 102 may be imple-
mented as a stand alone processing system, for example, or
may be integrated with other processing systems that perform
other functions. Alternatively, the conferencing system 102
may be distributed between multiple logically or physically
separate processing systems.

In the example shown 1n FIG. 1, participants A and B are
voice conference participants, while participants C and D are
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instant messaging participants. Participants A and B expectto
have a conference experience consistent with a voice conter-
ence type, while participants C and D expect to have a con-
ference experience consistent with a text messaging confer-
ence type. The participants are not lmmited to voice
conferencing or text messaging conierence types, however.
Rather, a participant may employ any desired conference
type, with the conferencing system 102 acting as an interme-
diary as explained below.

Each participant transmits and receirves data compatible
with their conference type. For example, participants A and B
transmit and recerve audio data 110, while the participants C
and D transmit and receive text data 112. Nevertheless, in
alternate implementations, a participant may receive multiple
types of conference data from the conferencing system 102.
For example, a voice conlference participant may not only
receive audio data, but also corresponding text messages that
may be stored for later review.

The audio data 110 and text data 112 may be encoded
according to any desired protocol. In one implementation, the
conferencing system 102 transmits and recerves conference
traffic using a packet based protocol. For example, the con-
ferencing system 102 may employ the Real Time Protocol
(RTP) over UDP to provide a responsive coniference experi-
ence for the participants. In addition, the signaling between
the conferencing system 102 and the endpoints may proceed
according to the H.323 packet-based multimedia communi-
cations system standard published by the International Tele-
communications Union (ITU). Alternatively or additionally,
the conferencing system 102 may employ protocols selected
according to any desired network implementation specifica-
tion. For example, the conferencing system 102 and end-
points may employ the Session Initiation Protocol (SIP)
developed for Internet conferencing, telephony, presence,
events notification and instant messaging, the Jabber proto-
col, or SIP for Instant Messaging and Presence Leveraging
Extensions (SIMPLE).

In keeping with their conference type, participants A and B
interact with hardware that supports voice conferencing. For
example, the hardware may include a microphone 104, a
speaker 106, and a processing system 108. The processing
system 108 may include a sound card, network connection,
and voice coding/decoding software.

The hardware may vary from participant to participant,
however, and as additional examples may take the form of a
home or office personal computer, telephone set, or another
input/output device that digitizes audio data recerved through
the microphone, encodes the audio data, and transmits the
audio data to the conferencing system 102. Similarly, the
hardware may recerve audio conference traflic from the con-
terencing system 102, decode the audio data in the conference
traffic, and reproduce the audio data using the sound card and
speakers attached to the personal computer.

Unlike participants A and B, participants C and D are text
messaging participants. For that reason, participants C and D
interact with hardware that supports text messaging. For
example, the hardware may include a personal data assistant,
pager, or cell phone through which the participant enters a
text message. Alternatively, the hardware may be a personal
computer with or without a microphone, speakers and sound
card, but that accepts and transmits text messages to the
conferencing system 102.

The participants A, B, C, and D are examples of endpoints
in the voice conference. An endpoint 1s not limited a human
speaker sitting at a desk or in a conference room. Rather, the
endpoint may represent any connection to the mixed mode
conference 100, including those that are automatic or
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mechanical in nature. For example, an endpoint may be a
computer system that records each message in the mixed
mode conference for later reference.

Each endpoint communicates with the conferencing sys-
tem 102 through a network, such as the network 114. The
network 114 provides a transport mechanism or interconnec-
tion of multiple transport mechanisms for mixed mode con-
ference traflic to and from the endpoint. As one example, the
external network 114 may represent an IP packet switched

network connected to the endpoint through a dial-up, DSL,
T1, or other network connection.

Each endpoint may be assigned a network address that
serves to 1dentily the endpoint. The network address may
include an IP address, for example, or and IP address and a
port number. However, alternative addressing techniques
may additionally or alternatively be employed to identity and
direct mixed mode conference traific to and from the end-
points.

The conferencing system 102 supports a mixed mode con-
terence. For example, the mixed mode conference integrates
voice conferencing and text message conferencing. As shown
in FIG. 1, participant A transmits the audio data 110 to the
conferencing system 102. For example, the audio data 110
may be coded audio data, packetized and transmitted to the
conferencing system 102. Other transmission formats also
may be employed, however. In response, the conferencing
system 102 may decode the audio data and recode the audio
data using a coder negotiated for participant B when partici-
pant B joined the mixed mode conference 100. The confer-
encing system transmits the optionally recoded audio data to
participant B, also a voice conference participant.

Note, however, that participants C and D engage 1n the
mixed mode conference 100 as text conference (e.g., instant
messaging) type participants. Accordingly, the conferencing
system 102 converts the audio data 110 to a form suitable for
a text messaging participant. For example, the conferencing
system 102 may convert the audio data 110 to text, and
transmit the text as an instant message 112 to each participant
C and D.

As shown 1n FIG. 1, participant A has spoken “Sales are
up.” Voice conferencing participant B recerves the coded
audio data for that message, decodes the data, and plays the
message back 1in audible form. On the other hand, participants
C and D see that message 1n a converted form, namely as text.

The conferencing system 102 may also send the original
coded voice data to the participants C and D. Similarly, the
conferencing system 102 may send the text data to participant
B or participant A for later reference. The participants may
therefore store and later manipulate the conference data in
different forms.

As an aid 1n 1dentifying the participants, the conferencing
system 102 may include an endpoint identifier in the data
transmitted to each endpoint. For example, the conferencing
system 102 may transmit a label such as “A:” to identily a
contribution to the conference from participant A. The end-
point i1dentifier may take other forms, however, including
special symbols, data fields, speaker indicators, 1dentifiers, or
characteristics, or other indicia assigned to or characterizing
a participant.

The conferencing system 102 may convert endpoint data
bi-directionally. In other words, the conferencing system 102
not only converts voice conference data to text messaging
data, for example, but also converts text messaging data to
voice conference data. Accordingly, the conferencing system
102 may convert text messages sent by the participants C and
D into encoded voice data for the participants A and B.




US 8,027,276 B2

S

As shown in FIG. 2, the participants C and D have received
the converted voice conference data from participant A:
“Sales are up.” as an instant message. Participant C then
replies with a text message 202, “How much?”, to the mixed
mode conference 100. The conferencing system 102 recerves
the text message from participant C and relays the instant
message to the other text messaging participant D.

Participants A and B have joined the mixed mode confer-
ence 100 as voice conference participants. Consequently, the
conferencing system 102 converts the text data 202 a form
suitable for a voice conferencing participant. For example,
the conferencing system 102 may convert the text data 202 to
coded voice data, and transmit the coded voice data as audio
data 204 to each participant A and B. In other words, the
conferencing system 102 may apply the coder negotiated for
cach participant A and B when participants A and B joined the
mixed mode conference 100.

FI1G. 2 illustrates that participant C has sent the text mes-
sage “How much?” The text messaging participant D recerves
the text message and displays the message with the hardware
employed by participant D. On the other hand, the conferenc-
ing system 102 converts the text message 202 to the coded
audio data and sends the coded audio data to the participants
A and B. In turn, the participants A and B recerve the coded
audio data, decode the data, and play the message back 1n
audible form.

Note that the conferencing system 102 may also send the
original text message to the participants A and B. Similarly,
the contferencing system 102 may send the coded audio data
to participants C and D.

FIG. 3 illustrates an implementation of the conferencing
system 102. The conferencing system 102 includes one or
more data processors, for example, the processors 302, 304,
306, and 308, a network interface 310, and a network address
312 assigned to the network interface 310. In addition, the
conferencing system 102 includes a memory 314 and an
endpoint bufler 318. The endpoint buifer 318 1s memory
physically or logically allocated into individual buffers for
cach endpoint handled by the conferencing system 102. FIG.
2 shows one buffer for each of the participants A (320), B
(322), C (324), and D (326).

The memory 314 may store voice Coders/Decoders (CO-
DECs) 328 as well as endpoint data received from the end-
points, such as participant A conference-endpoint data 330
and participant C conference-endpoint data 332. In addition,
the memory 314 may store data conversion programs. As
examples, the data conversion programs may include a
speech-to-text translator 334 and a text-to-speech translator
336.

The memory 314 also stores converted endpoint data, as
examples, converted participant A conference-endpoint data
338, and converted participant C conference-endpoint data
340 that result from application of the translators. Conference
type 1dentifiers 342 and endpoint identifiers 344 are also
present in the memory 314.

Speech-to-text translators and text-to-speech translators
may be obtained from various sources. For example,
Research-Lab of Pune India provides software engines for
both speech-to-text and text-to-speech translation. As another
example, Scansoft of Peabody Mass. also provides speech-
to-text and text-to-speech engines.

In operation, the network interface 310 receives confer-
ence traific from the endpoints. Voice conference traific may
include, for example, encoded digitized voice samples, trans-
mitted in UDP packets, while text messaging traific may
included text data formatted according to a text messaging
protocol. The conferencing system 102 stores incoming con-
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6

ference traffic from a given endpoint 1n an associated end-
point bulfer. For voice conference traffic, in one implemen-
tation the endpoint buffers 318 store approximately 1-2
packets or 20-50 ms of voice conference traffic, and may
thereby reduce the effects of network jitter. The individual
buifers may be enlarged or reduced however, to accommodate
more or less network jitter, or to meet other implementation
specifications.

Upon recerving conference data, the conferencing system
102 may optionally filter the conference data to eliminate data
according to any criteria. Thus, for example, the conferencing
system 102 may further process endpoint data only from the
n-loudest voice contference endpoints, or may apply another
filter. Stmilarly, the conferencing system 102 may mix mul-
tiple voice conference endpoint data streams together as a net
voice conlerence result transmitted to each voice conference
endpoint.

For the conference tratfic that will be forwarded to each
endpoint, the conterencing system 102 determines the format
suitable for that endpoint. In one implementation, the confer-
encing system 102 may retrieve the conference type identifi-
ers 342. The conference type 1dentifiers 324 may be a data
field or other code that specifies the conference type

employed by each endpoint. Accordingly, for example, the
conferencing system 102 may determine that participants A
and B are voice conference type participants and that partici-
pants C and D are text messaging conference type partici-
pants.

Continuing the example described above with reference to

FIGS. 1 and 2, the conferencing system 102 receives the
participant A conference-endpoint data 330 representing
coded voice samples for the message “Sales are up.” The
conferencing system 102 may, 1f the participant A confer-
ence-endpoint data 330 1s coded, apply a CODEC 328 to
decode the participant A conference-endpoint data 330. The
voice conference system 102 may then recode the decoded
data with a CODEC appropriate for participant B, and for-
ward the recoded data to participant B. The conferencing
system 102 may apply the CODEC negotiated between each
endpoint and the conferencing system 102 at the time that the
endpoint joins the mixed mode conference 100.
The participants C and D expect text messages. Accord-
ingly, for the text messaging participants C and D, the con-
ferencing system 102 prepares the converted participant A
conference-endpoint data 338. To that end, the conferencing
system 102 may apply a CODEC 328 to decode the endpoint
data (11 the endpoint data 1s coded), and execute the speech-
to-text translator on the decoded data. In other implementa-
tions, the conferencing system 102 may perform a speech-to-
text conversion (or another type of conversion) directly on
coded or uncoded endpoint data.

In some implementations, the conferencing system 102
may analyze or “endpoint” the audio data coming from the
participants to determine whether voice data 1s present (op-
posed to background noise or silence, as examples) before
performing speech-to-text conversion. The conferencing sys-
tem 102 may also builer the voice data in larger blocks (e.g.,
250 ms blocks). The block size may be adapted for the
speech-to-text engines and to reduce performance impact
especially in cases where the speech-to-text engines are dis-
tributed over a network.

The speech-to-text engine may also provide the voice
detection or “endpointer” process in the conference system
102 with dynamic parameters to influence the sensitivity of
the voice activity detection. The dynamic parameters may

improve the voice recognition as well as performance. The
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conferencing system 102 may also provide aiding data 346
tor the speech-to-text translators 334 to enhance success rates
for voice recognition.

The aiding data 346 may include a dictionary of common
words, phrases, or names, for example. The dictionary may
also include words, phrases or names collected from sur-
rounding infrastructure such as Lightweight Directory
Access Protocol (LDAP) directories, vocabulary lists for
expert or proiessional fields such as medical acronyms com-
monly employed 1n hospitals. The dictionary may also store
words or phrases found 1n the text messaging data tflowing,
through the conferencing system 102.

The aiding data may also include an identifier of the par-
ticipant originating an audio message, as well as a persistent
data store for that participant. The speech-to-text translator
334 may build and store a model of the participant using the
persistent data store. Using the data store, the speech-to-text
translator 334 may also learn about the vocabulary or acoustic
properties of the participant to enhance future speech-to-text
translations.

In other implementations, the aiding data 346 may alterna-
tively or additionally include training data captured by the
speech-to-text translators 334 or captured by a speech-to-text
translator used in another context. The training data may
originate, for example, with speech-to-text soiftware that
leads a speaker through one or more voice training exercises
to enhance the accuracy of speech-to-text translation. For
example, the training data may originate with a commercial
speech-to-text program such as the ViaVoice™ speech rec-
ognition soitware used for dictation.

The aiding data 346 may assist the speech-to-text transla-
tors 334 with identifying a particular speaker. Alternatively or
additionally, the conferencing system 102 may execute a
separate logical instance of a speech-to-text translator 334 for
one or more participants. The separate instance may then
process the audio data for the given participant and build a
temporary or persistent data store as more 1s learned about the
participant.

Once prepared, the conferencing system 102 may forward
the converted participant A conference-endpoint data 338 to
the text messaging participants C and D. As noted above, the
conferencing system 102 may apply any appropriate text
messaging protocol to the converted data communicated to
the text messaging conference participants. Accordingly,
cach text messaging participant C and D receives a text mes-
sage containing the text message “Sales are up.”

The conferencing system 102 also receives participant C
conference-endpoint data 332 representing the reply text
message from the participant C: “How much?” Because the
participant D 1s also a text messaging conference participant,
the conferencing system 102 may forward the text message to
the participant D according to the protocol applicable to par-
ticipant D.

The conferencing system 102 determines that the partici-
pants A and B are voice conferencing participants. Accord-
ingly, the conferencing system 102 executes the text-to-
speech translator 336 on the endpoint data 332 to prepare the
converted participant C conference-endpoint data 340.

Optionally, the conferencing system 102 may select con-
version parameters such as a male/female voice model, voice
pitch or tone, or other parameters selected, assigned, or deter-
mined for each endpoint. For example, when joining the
mixed mode conference, the text messaging participants C
and D may optionally specily a gender or explicitly chose or
select other conversion parameters to distinguish their voice
from others. Alternatively, the conferencing system 102 may
select conversion parameters based on one or more endpoint
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identifiers 342. For example, the conferencing system 102
may respond to an endpoint i1dentifier representing a male
speaker by specilying a male voice model as a conversion
parameter to the translator 336.

Alternatively, the conferencing system 102 may select
from one of the voice data 348 that may also be present in the
memory 314. The voice data 348 may represent one or more
individual voices that the conferencing system 102 may
assign to a participant. For example, the voice data may be
one or more voices provided by the text-to-speech translators
336, may be vocal tract models for generating a voice, or may
be another voice model. As one example, the Speechity™
soltware from Scansoit provides the Tom, Jill, Mara, Karen,
Helen, Felix, and other voices that may “speak’™ any given
text. The conferencing system 102 may assign a voice to a
participant based on gender, dialect, language, or another
criteria.

The text-to-speech translator 336 may also include a dic-
tionary as noted above. The dictionary may store common
words, phrases, and names. The dictionary may also store
words and pronunciation guides for words employed by spe-
cific professions or experts, including acronyms or abbrevia-
tions employed 1n medicine, law, engineering, or other pro-
tessional disciplines.

After conversion, the conferencing system 102 may then
individually apply a CODEC selected for each voice confer-
encing participant A and B. Once coded, the conferencing
system 102 may then forward the coded converted endpoint
data to the participants A and B. Alternatively, if A and B have
requested the same CODEC and the output would be the same
or nearly the same for A and B, the conferencing system 102
may choose to apply the CODEC and send the same output to
A and B. Consequently, the participants A and B receive
coded audio data that produces the audible message “How
much?”

Regardless of what data the conferencing system 102 for-
wards to what endpoint, the conferencing system may also
include an endpoint identifier with the data. The endpoint
identifiers 344 may be a text label such as a name that 1den-
tifies the source of a message submitted to the mixed mode
conference. As noted above, the endpoint identifier may take
other forms, however, including special symbols, data fields,
or other 1indicia assigned to a participant.

FIG. 4 shows another example of an implementation 400 of
the conferencing system 102. In the implementation 400, the
conferencing system 102 1s distributed between multiple pro-
cessing systems. For example, the conferencing system 102
may include the signaling and control processor 402 1n com-
munication with a voice conference processor 404 over the
network connection 406.

The s1ignaling and control processor 402 may establish call
or text messaging sessions through an appropriate protocol.
For example, the protocol may be the SIP or H.323 protocol.
The signaling and control processor 402 may also enforce
policies that govern which participant may join which con-
terence, or other policies. The signaling and control processor
402 may control the signaling to participants directly, or the
signaling and control processor 402 may connect the partici-
pants through infrastructure for the appropriate protocol, for
example, through a SIP proxy.

A centralized approach to text messaging may be used 1n
which the conferencing system 102 implements a central text
messaging “mixer” that may be used by multiple participants
(e.g., participants C, D, and others) to talk to each other
through the conferencing system 102. In the centralized
approach, the participants C, D, and others may be connected
through the conferencing system 102 1n a star topology. How-
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ever, the conferencing techniques discussed may also apply to
distributed approaches to text message conferences, such as
that taken by Microsoit Multi-Party IM. In the distributed
case, the conferencing system 102 may be part of the ring or
meshed connection 434 between text messaging participants
(such as participants C and D) and may proxy the participants
that are present via a different media (such as participants A
and B). In certain mstances, the conference system 102 may
then connect for each proxied participant (e.g., the partici-
pants A and B) to the distributed text conference.

The network connection 406 may be implemented as noted
above with regard to the network 114. Alternatively or addi-
tionally, the network connection 406 may employ other pro-
tocols. For example, the network connection 406 may operate
under the MEGACO/H.248 general purpose gateway control
protocol.

The signaling and control processor 402 may include a
processor 408, memory 410, and a network interface 412. The
memory 410 may store translated and untranslated endpoint
data 414 received from the text messaging endpoints or from
the voice conferencing processor 404. In addition, the
memory 410 may optionally include one or more contference
type translators 416, such as the text-to-speech or speech-to-
text translators noted above. The memory 410 may also
include the signaling control program 428 that performs the
signaling noted above, and a text messaging control program
430, responsible for mixing text messages for deliver to the
participants.

Similarly, the voice conferencing processor 404 may
include a processor 418, memory 420, and a network inter-
face 422. The memory 420 may store translated and untrans-
lated endpoint data 424 recerved from the voice conferencing
endpoints or from the signaling and control processor 402. In
addition, the memory 410 may optionally include one or more
conference translators 426 for preparing converted confer-
ence data, such as text-to-speech or speech-to-text translators
note above. The memory 420 may also include a mixer 432
that mixes voice conferencing data or text messaging data for
delivery to the endpoints. Either of the memories 410 and 420
may include additional data, such as CODECs, endpoint
identifiers, and conference type 1dentifiers, or may omit one
or more of the data or program components described above.

The signaling and control processor 402 may coordinate,
manage, and process data from text messaging participants,
such as participants C and D. For example, the signaling and
control processor 402 may receive and process text messages
according to the protocol employed by each text messaging
endpoint. For each endpoint that 1s also a text messaging
endpoint, the signaling and control processor 402 may then
transmit the text message to those endpoints, under the pro-
tocol employed by those endpoints.

When each endpoint that 1s not a text messaging endpoint,
however, the signaling and control processor 402 may for-
ward the text message to the voice conferencing processor
404 over the network connection 406. In response, the voice
conferencing processor 404 may apply a text-to-speech trans-
lator to the text data. In addition, the voice conierencing
processor 404 may apply a CODEC negotiated for each end-
point to the converted data, and transmit the individually
coded and converted data to each voice conferencing end-
point.

Similarly, the voice conferencing processor 404 may coor-
dinate, manage, and process data for the voice conferencing
participants. In that regard, the voice conferencing processor
404 may receive and process coded or uncoded voice confer-
ence messages transmitted by each voice conferencing end-
point. For each endpoint that 1s also a voice conferencing,
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endpoint, the voice conferencing processor 404 may option-
ally decode and recode the voice conference message with the
CODEC suitable for each endpoint. The voice conference
processor 404 may then transmit the recoded message to each
voice conference endpoint.

For endpoints in the mixed mode conference that are not
voice conierence endpoints, the voice conferencing processor
404 may transmit the received voice message data to the
signaling and control processor 402. After recerving the voice
message data, the signaling and control processor 402 may
decode the voice message data and apply a speech-to-text
translator to the decoded voice message data. For each text
messaging endpoint, the signaling and control processor 402
may then transmit the prepared text message to those end-
points according to the protocol employed by those end-
points.

Note that one or more of the processing steps explained
above may be performed at different times by the different
processors 402, 404. As one example, prior to transmitting the
voice message data to the signaling and control processor
402, the voice conferencing processor 404 may first decode
the voice message data. Alternatively, the voice conferencing
processor 404 also may apply a translator 426 to the decoded
voice message data to prepare the text data for the text mes-
saging endpoints. In that case, the voice conferencing proces-
sor 404 may then forward the prepared text message to the
signaling and control processor 402 in addition to, or instead
of, the coded or uncoded voice message data. The signaling
and control processor 402 may then forward the text data and
optionally the voice message data to each text messaging
endpoint under the protocol employed by those endpoints.

Similarly, the signaling and control processor 402 may
apply a translator 416 to the text data recerved from the text
messaging endpoints. The signaling and control processor
402 may optionally code the resulting voice message data, or
may transmit the resulting voice message data to the voice
conierencing processor 404. The voice conferencing proces-
sor 404 may then code the voice message data appropnately
for each voice conferencing endpoint, and transmit the coded
volice message data to each voice conferencing endpoint.

In other implementations, the conferencing system 102
may obtain text-to-speech or speech-to-text functions as a
network service. For example, the conferencing system 102
may 1ssue translation requests (e.g., via a remote procedure
call or other mechanism) to a separate network-connected
data processing system that provides translation services. In
other words, the conferencing system 102 may obtain trans-
lation services from other sources.

FIG. 5 shows a tlow diagram 500 of the acts that may be
taken by the conferencing system 102. The conferencing
system 102 recerves incoming conference data from end-
points (Act 502). The endpoint butfers 318 temporarily store
the incoming conference data (Act 504). For voice message
data, the conferencing system 102 may then apply one or
more CODECs 220 to decode the voice message data (Act
506).

The conferencing system 102 determines whether the
received conference message remains to be forwarded to any
additional endpoints (Act 508). If so, the conferencing system
102 determines the conference type for the next endpoint to
which conferencing system 102 will send the message. The
conferencing system 102 may thereby determine 11 the con-
terence type for the next endpoint i1s different than the con-
terence type for the endpoint that submitted the message (Act
510).

If the conference type 1s different, then the conferencing
system 102 prepares converted conference-endpoint data
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(Act 512). As examples, the conferencing system 102 may
convert text data to voice data or may convert voice data to
text data. If the conference type 1s not different, then the
conferencing system 102 need not convert the recerved end-
point data. Instead, when the destination endpoint 1s a voice
conferencing endpoint, the conferencing system 102 may
decode the voice conference data and recode the data with a
coder negotiated at conference setup for each endpoint (Act
514).
In erther case, the conferencing system 102 transmits the
received message, optionally converted or recoded, to the
destination endpoint (Act 516). In doing so, the conferencing
system 102 may transmit the message in accordance with any
established messaging protocol such as SIP or SIMPLE.
Accordingly, each conference endpoint, regardless of conter-
ence type, may recerve and transmit messages to the mixed
mode conierence 100.
The conferencing system 102 integrates multiple confer-
ence types mto a mixed mode conference. As a result, the
individuals that participate 1n the conference need not adhere
to a common conference type. Consequently, as examples,
individuals that are hearing impaired may instead interact
with the conference through text messaging, while mndividu-
als driving or otherwise occupied may participate through
voice conferencing. The conferencing system 102 may
thereby enhance communication possibilities to support busi-
ness, personal, and other endeavors.
It 1s intended that the foregoing detailed description be
regarded as illustrative rather than limiting, and that i1t be
understood that 1t 1s the following claims, including all
equivalents, that are intended to define the spirit and scope of
this invention.
What 1s claimed 1s:
1. A conferencing method comprising:
receiving first endpoint data for a first conference type from
a first endpoint;

determining whether at least one second endpoint is par-
ticipating 1n a conference with the first endpoint;

determining a second conierence type for transmitting the
received first endpoint data to the at least one second
endpoint, the determining the second conference type
comprising reading a second conference type 1dentifier
from a memory, the second conference type 1dentifier
speciiying the second conference type for the at least
one second endpoint participating in the conference with
the first endpoint;

determining whether the second conference type 1s difler-

ent than the first conference type;

selecting a conversion program based on whether the sec-

ond conference type 1s different than the first conference
type, the conversion program converting the received
first endpoint data to second endpoint data that 1s com-
patible with the second conference type;

reading a first endpoint 1dentifier for the first endpoint;

transmitting the converted received first endpoint data to

the at least one second endpoint, the transmitted data
comprising the first endpoint identifier for the first end-
point;

receiving second endpoint data from the at least one second

endpoint;

the conversion program converting the recerved second

endpoint data to first endpoint data that 1s compatible
with the first conference type;

reading a second endpoint 1dentifier for the at least one

second endpoint; and

transmitting the converted received second endpoint data

to the first endpoint, the transmitted second endpoint
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data comprising the second endpoint identifier for the at
least one second endpoint; and

wherein the conversion program converting the recerved
second endpoint data to the first endpoint data that 1s
compatible with the first conference type comprises the
conversion program utilizing a conversion parameter 1f
the first conference type 1s a voice conierence and the
second conference type 1s a text messaging conference;
and

wherein the conversion parameter comprises predeter-
mined voice attributes based on the second endpoint
identifier of the at least one second endpoint that are
independent of a voice of auser of the at least one second
endpoint; and
wherein the conversion program converting the recerved
first endpoint data to the second endpoint data that 1s
compatible with the second conference type comprises
the conversion program utilizing aiding data 11 the sec-
ond conference type 1s a text messaging conference and
the first conference type 1s a voice conierence; and

wherein the aiding data comprises a model of stored voice
data for a user of the first endpoint.

2. The method of claim 1 wherein the at least one second
endpoint comprises a plurality of second endpoints and
wherein transmitting the converted received second endpoint
data to the first endpoint comprises mixing the converted
received second endpoint data from each of the plurality of
second endpoints 1nto a single transmission and transmitting,
the single transmission to the first endpoint.

3. The method of claim 1 wherein the conversion program
converting the received second endpoint data to the first end-
point data that 1s compatible with the first conference type
comprises the conversion program executing a text to speech
translator.

4. The method of claim 1 wherein the conversion program
converting the received first endpoint data to the second end-
point data that 1s compatible with the second conference type
comprises the conversion program executing a speech to text
translator.

5. The method of claim 1 wherein the conversion parameter
further comprises a voice, wherein the voice 1s based on a
selected gender, selected dialect, or selected language.

6. The method of claim 1 wherein the aiding data further
comprises traiming data captured during a training exercise of
the speech to text translator.

7. The method of claim 1 wherein the transmitting the
converted recerved first endpoint data to the at least one sec-
ond endpoint and the transmitting the converted recerved
second endpoint data to the first endpoint comprise transmit-
ting using at least one of Session Initiation Protocol (SIP), SIP
for Instant Messaging and Presence Leveraging Extensions
(SIMPLE), or Jabber protocol.

8. The method of claim 3 wherein the text to speech trans-
lator comprises a dictionary of common words, phrases, and
names.

9. The method of claim 6 wherein the aiding data turther
comprises a dictionary of common words, phrases, and
names.

10. A conferencing system comprising:

a non-transitory computer readable memory device com-

prising:

first endpoint data for a first conference type recerved
from a first endpoint;

second endpoint data for a second conference type
received from at least one second endpoint;

a first endpoint identifier for the first endpoint;
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a second endpoint identifier for the at least one second
endpoint;

a second conference type identifier specifying the sec-
ond conference type for the at least one second end-
point; and

a conversion program;

a Processor;

wherein the processor determines whether the at least one

second endpoint 1s participating in a conference with the

first endpoint; and

wherein the processor determines the second conference

type for transmitting the recerved first endpoint data to

the at least one second endpoint; and

wherein the processor determines the second conference

type by reading the second conference type identifier

from the memory; and

wherein the processor determines whether the second con-

ference type 1s different than the first conference type;

and

wherein the processor selects the conversion program

based on whether the second conference type 1s different

than the first conference type; and

wherein the conversion program converts the recerved first

endpoint data to second endpoint data that 1s compatible

with the second conference type; and

wherein the processor reads the first endpoint identifier for

the first endpoint; and

wherein the processor transmits the converted recerved first

endpoint data to the at least one second endpoint, the

transmitted data comprising the first endpoint identifier
for the first endpoint; and

wherein the conversion program converts the recerved sec-

ond endpoint data to first endpoint data that 1s compat-

ible with the first conference type; and

wherein the processor reads the second endpoint identifier

for the at least one second endpoint; and

wherein the processor transmits the converted received

second endpoint data to the first endpoint, the transmit-

ted first endpoint data comprising the second endpoint
identifier for the at least one second endpoint; and

wherein the conversion program utilizes a conversion
parameter 1f the first conference type 1s a voice confer-
ence and the second conference type 1s a text messaging
conference, wherein the conversion parameter com-
prises predetermined voice attributes based on the sec-
ond endpoint identifier of the at least one second end-
point that are independent of a voice of a user of the at
least one second endpoint; and

wherein the conversion program utilizes aiding data 11 the

second conference type 1s a text messaging conference

and the first conference type 1s a voice conlerence,
wherein the aiding data comprises a model of stored
voice data for a user of the first endpoint.

11. The conferencing system of claim 10 wherein the at
least one second endpoint comprises a plurality of second
endpoints and wherein the processor mixes the converted
received second endpoint data from each of the plurality of
second endpoints 1nto a single transmission and transmits the
single transmission to the first endpoint.

12. The conferencing system of claim 10 wherein the con-
version program executes a text to speech translator to convert
the recerved second endpoint data to the first endpoint data
that 1s compatible with the first conference type.

13. The conferencing system of claim 10 wherein the con-
version program executes a speech to text translator to convert
the recerved first endpoint data to the second endpoint data
that 1s compatible with the second conference type.
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14. The conferencing system of claim 10 wherein the con-
version parameter further comprises a voice, wherein the
voice 1s based on a selected gender, selected dialect, or
selected language.

15. The conferencing system of claim 10 wherein the at
least one second endpoint comprises a plurality of second
endpoints and wherein the processor {filters the recerved sec-
ond endpoint data from each of the plurality of second end-
points to eliminate the recerved second endpoint data from at
least one of the plurality of second endpoints.

16. The conferencing system of claim 10 wherein the aid-
ing data further comprises training data captured during a
training exercise of the speech to text translator.

17. The conferencing system of claim 10 wherein the pro-
cessor transmits the converted recetved first endpoint data to
the at least one second endpoint using at least one of Session
Initiation Protocol (SIP), SIP for Instant Messaging and Pres-
ence Leveraging Extensions (SIMPLE), or Jabber protocol
and wherein the processor transmits the converted recerved
second endpoint data to the first endpoint using at least one of
Session Initiation Protocol (SIP), SIP for Instant Messaging,
and Presence Leveraging Extensions (SIMPLE), or Jabber
protocol.

18. The conferencing system of claim 12 wherein the text
to speech translator comprises a dictionary ol common
words, phrases, and names.

19. The conferencing system of claim 16 wherein the aid-
ing data further comprises a dictionary of common words,
phrases, and names.

20. A conferencing method comprising;

receving coded first endpoint data for a first conference

type from a first endpoint;

determining a second conference type for transmitting the

received coded first endpoint data to at least one second
endpoint that 1s participating in a conierence with the
first endpoint, the determiming the second conierence
type comprising reading a second conierence type 1den-
tifier from a memory, the second conference type 1den-
tifier specitying the second conference type for the at
least one second endpoint;

determinming whether the second conference type 1s differ-

ent than the first conference type;

decoding the received coded first endpoint data by apply-

ing a coder-decoder (CODEC) that 1s selected based on
the at least one endpoint, the CODEC being selected
when the at least one second endpoint joins the conier-
ence with the first endpoint;

selecting a conversion program based on whether the sec-

ond conference type 1s different than the first conference
type, the conversion program converting the decoded
first endpoint data to second endpoint data that 1s com-
patible with the second conference type;

reading a {irst endpoint identifier for the first endpoint;

transmitting the converted decoded first endpoint data to

the at least one second endpoint, the transmitted data
comprising the first endpoint identifier for the first end-
point;

recerving second endpoint data from the at least one second

endpoint;

the conversion program converting the recerved second

endpoint data to first endpoint data that 1s compatible
with the first conference type;

reading a second endpoint identifier for the at least one

second endpoint; and

transmitting the converted recerved second endpoint data

to the first endpoint, the transmitted second endpoint
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data comprising the second endpoint identifier for the at
least one second endpoint; and
wherein the conversion program converting the received
second endpoint data to the first endpoint data that 1s
compatible with the first conference type comprises the
conversion program utilizing a conversion parameter 1f
the first conference type 1s a voice conference and the
second conference type 1s a text messaging conlerence;
and
wherein the conversion parameter comprises predeter-
mined voice attributes based on the second endpoint
identifier of the at least one second endpoint that are
independent of a voice of a user of the at least one second
endpoint; and
wherein the conversion program converting the received
first endpoint data to the second endpoint data that 1s
compatible with the second conference type comprises
the conversion program utilizing aiding data 11 the sec-
ond conference type 1s a text messaging conference and
the first conference type 1s a voice conierence; and

wherein the aiding data comprises a model of stored voice
data for a user of the first endpoint.

21. The method of claim 20 wherein the at least one second
endpoint comprises a plurality of second endpoints and
wherein transmitting the converted recerved second endpoint
data to the first endpoint comprises mixing the converted
received second endpoint data from each of the plurality of

second endpoints 1nto a single transmission and transmitting
the single transmission to the first endpoint.

5

10

15

20

25

16

22. The method of claim 20 wherein the conversion pro-
gram converting the recerved second endpoint data to the first
endpoint data that 1s compatible with the first conference type
comprises the conversion program executing a text to speech
translator.

23. The method of claim 20 wherein the conversion pro-
gram converting the recerved first endpoint data to the second
endpoint data that 1s compatible with the second conference
type comprises the conversion program executing a speech to
text translator.

24. The method of claim 20 wherein the conversion param-
cter Turther comprises a voice, wherein the voice 1s based on
a selected gender, selected dialect, or selected language.

25. The method of claim 20 wherein the aiding data turther
comprises training data captured during a training exercise of
the speech to text translator.

26. The method of claim 20 wherein the transmitting the
converted decoded first endpoint data to the at least one sec-
ond endpoint and the transmitting the converted recerved
second endpoint data to the first endpoint comprise transmit-
ting using at least one of Session Initiation Protocol (SIP), SIP
for Instant Messaging and Presence Leveraging Extensions
(SIMPLE), or Jabber protocol.

277. The method of claim 22 wherein the text to speech
translator comprises a dictionary of common words, phrases,
and names.

28. The method of claim 25 wherein the aiding data turther
comprises a dictionary of common words, phrases, and
names.




	Front Page
	Drawings
	Specification
	Claims

